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Abstract 
Antibody-drug Conjugates (ADCs)which are composed of a monoclonal antibody 

(MoAb), a linker, and a payload; are a type of highly targeted biopharmaceutical drug 

that conjugate ―monoclonal antibodies’. They are specific to antigens present on the 

surface of particular tumour cells with highly effective anti-cancer agents, all of which 

are linked to one another via a chemical linker. Recent advances in biotechnology have 

resulted in significant leaps in therapeutic potential for (ADCs). This review aims to 

demonstrate the concept of ADC and its based chemotherapies that are used in 

management of different kinds of cancer in the last few years. This review represents an 

integrated reference for many researchers and those interested in the field of cancer 

treatments, as it summarizes all antibody-based drugs, their effectiveness, and the types 

of cancer they treat, making it easier for researchers to view all antibody-based drugs. 

Background: In the field of cancer, ADCs are among the most rapidly expanding 

therapeutic areas. In theory, these therapeutic entities, which are made up of monoclonal 

antibodies (mAbs) linked to cytotoxic medications, can expand the therapeutic window of 

the cytotoxic agents by delivering the chemicals only to cells that display the target 

antigen of the chosen mAb. 

Aim: This review aims to demonstrate the concept of ADC and its based chemotherapies 

that are used in management of different kinds of cancer in the last few years 

Key Findings: For decades, academics and pharmaceutical companies have worked 

together to develop numerous ADC therapies that have helped thousands of cancer 

patients. 

- Increased interest in this still-emerging but incredibly challenging field of study has 

been spurred by recent approvals of 14 new ADC drugs and encouraging preliminary 

results from other ADC-in-development candidates 

- However, many studies have shed light on the primary factors that influence ADCs' 

final behavior, and these findings have been made public. It is imperative that the 

proper methods for evaluating each component of an ADC in vitro and in vivo are 

established as soon as possible. 

- Finding new antigens, proving their efficacy against cancer cells and developing new 

payloads with optimal toxicity appear to be the most important steps in the development 

of the next generation of anti-drug conjugates 

- Given the ongoing efforts of researchers, it is easy to anticipate that ADCs are going to 

be the future therapy for cancer that ‎ loo‎ dqg‎ ghfshdih‎ lkh‎ heshflhg‎ ilgh‎ hiihfli‎

rifkhprlkhsdsi‎dfklhah‎d‎or hs‎prsldolli‎sdlh.  



SOHAG MEDICAL JOURNAL                      Antibody-Drug conjugate, historical and future overview 

           Vol. 27 No.2May2023                                                                 Sahar NoorEldeen Hammam 
    

60 
 

Keywords:Chemotherapy, Anti-body drug conjugate, Cancer therapy, payload 

DOI : 10.21608/SMJ.2023.199323.1376 
 

Introduction 
In the field of cancer, ADCs are among 

the most rapidly expanding therapeutic 

areas. In theory, these therapeutic entit-

ies, which are made up of monoclonal 

antibodies (mAbs) linked to cytotoxic 

medications, can expand the therapeutic 

window of the cytotoxic agents by del-

ivering the chemicals only to cells that 

display the target antigen of the chosen 

mAb. Emerging evidence suggests that 

the efficacy of an ADC is determined by 

antibody, linker, and payload-specific 

parameters, each of which is a function 

of intricate interactions between the 

ADC and numerous components of the 

tumour and the tumour microenvironm-

ent (TME). While numerous ADCs have 

shown impressive activity against treat-

mentrefractory cancers, leading to appr-

ovals in a wide range of indications. 

Their wider use is hampered by a nu-

mber of obstacles. These include toxici-

ties, highly inefficient predictive bioma-

rkers, unidentified clinical value in com-

bination with traditional therapies, and 

poorly kn-own mechanisms of chemo-

resistance
. (1) 

It has recently come to light as a pote-

ntial clinical strategy to combine highly 

cytotoxic agents with molecules that 

target specific cells in this setting. AD-

Cs, have the revolutionize cancer chem-

otherapy. These ADCs can be humani-

zed or human monoclonal antibodies, 

and they are linked to cytotoxic small 

molecules by chemical linkers. Using 

this platform, it is possible to selectively 

target cancer cells and deliver highly 

cytotoxic drugs 
(2)

 

 Concurrent with the launch of this novel 

drug development strategy, a new class 

of pharmaceutical medications known as 

ADC emerged as a promising option for 

the targeted management of solid tum-

ors. Recent biotechnology breakthroughs 

have resulted in considerable improve-

ments in the therapeutic potential of 

ADCs, which are made up of a mono-

clonal antibody (MoAb), a linker, and a 

payload. ADCs have made these advan-

cements possible.
(3) 

The development of novel linkers and p-

ayloads, in example, has resulted in 

improved drug delivery to tumor cells as 

well as increased activity in malignanc-

ies defined by variable expression of the 

targeted antigen. Until now, ADC devel-

opment has mostly concentrated on cyto-

toxic medicines, despite the fact that a 

payload could theoretically come from 

any category of anticancer treatments. In 

recent years, much emphasis has been 

placed on very potent cytotoxic drugs, 

which, if not conjugated, frequently 

result in intolerable toxicities.
(4) 
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Figure 1: structure of Antibody drug conjugates 

Figure (1) depicts the ADC structure. It is possible to think of immunoglobulin-drug conjugates in 

this context as a kind of pharmaceutics Trojan horse that kills cancer cells. 
(5) 

 
 

Historical background  

A wide variety of therapeutic conditions, 

such as cardiovascular disease, infection, 

disorders of the immune system, and 

cancer, have all been targeted by the 

development of pharmaceuticals that are 

based on approved biopharmaceutical 

monoclonal antibodies. The last two 

therapeutic fields are currently the most 

popular ones, and this popularity is 

reflected in both sales and the number of 

antibody products that are currently in 

development. There are very few excep-

tions to the rule, which is why it is und-

erstandable that significant research eff-

orts are being devoted to "arming" mon-

oclonal antibodies with bioactive paylo-

ads. "Naked" immunoglobulins have so-

me therapeutic potential, but there are 

very few exceptions (e.g., drugs, cytok-

ines, radionuclides) 
(6)

 

When Paul Ehrlich first envisioned the 

magic bullet concept, he had in mind 

drugs that would directly affect the 

structure of cells while being non-toxic 

to healthy tissues. As a result of this 

concept, targeted drug delivery was 

developed, which is not a new idea.
(7) 

 

The use of chemotherapies, which spec-

ifically target cancer cells that are rapi-

dly dividing, has traditionally been the 

primary focus of cancer drug treatment. 

This chemotherapy regimen included bo-

th folate and purine analogues, such as 

―6-mercaptopurine‖and ―methotrexate‖ 

aswell as ―microtubule polymerization 

inhibitors/promoters‖, such as ‖taxanes‖, 

―vinca alkaloids‖, and DNA damaging a-

gents ―anthracyclines and nitrogen mus-

tard
‖(8and9)

 Figure (2) shows the 

mechanism of anthracyclines as antican-

cer treatment (ex, Doxorubicin) 

 
Figure 2: Anthracyclines as anticancer treatment (Doxorubicin) 

(10)
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Figure 3: Taxane action mechanism 

(11)
 

 

Because the compounds in inquiry target 

not only cancerous cells as well as other 

dividing cells in the body when admin-

istered to cancer patients, the maximum 

dose that can be administered is signif-

icantly reduced. Drugs with a low the-

rapeutic index (the ratio of the maximum 

tolerated dose to the lowest effective 

dosage) have a narrow therapeutic win-

dow. There were several reasons why 

researchers used ADCs in order to get 

around this roadblock and increase the 

therapeutic index of a drug 
(12) 

 

As a primary trial for ADC drug; an anti-

CD33 conjugate developed by Wyeth 

and Celltech (Mylotarg®) for m-anaging 

acute myeloid leukemia impr-oved on 

this early ADCs (AML). In order to 

enhance effectiveness, ―Gemtu-zumab 

ozogamicin‖a very powerful calicheami-

cin derivative was introduced. A reduced 

immunogenicity antibody was also inco-

rporated into the formulation. 
(13) 

 

In the 1980s, the first clinical trials of 

ADCs were performed in the treatment 

of cancer; however, the results were dis-

couraging: high toxicity and no signs of 

efficacy were discovered. ―The Food and 

Drug Administration‖ (FDA) gave its 

approval to the first ADC in the year 

2000; it was gemtuzumab ozogamicin, 

an anti-CD33–targeted agent. For its pr-

omising result; Gemtuzumab ozogami-

cin earned an accelerated approval by 

the FDA in 2000. The agency justified 

this decision by citing the drug's prom-

ising clinical activity as well as subseq-

uent clinical data that raised concerns 

regarding the drug's safety and efficacy 

when combined with the standard of care 

for first-line treatment 
(14) 

Treatment for classical ―Hodgkin lym-

phoma‖ and ―systemic anaplastic large 

cell lymphoma‖ with ―brentuximab ved-

otin‖ approved in 2011 and is now 

widely available. A decade had passed 

since the drug's initial trials when this 

occurred. T-DM1, an ADC that aims the 

―human epidermal growth factor recep-

tor 2‖ (HER2), was the 1
st
ADC to be 

permitted to manage solid tumour a short 

time later, back in 2013 for managing 

metastatic breast cancer, it was given the 

green light (BC).
(15)  

 

ADCs decrease toxicity of chemo-

therapy  

Since anticancer medications are cytoto-

xic for both normal and neoplastic cells, 

they generate a wide variety of side 

effects. The majority of the unwanted 

effects are either extremely dangerous or 

extremely inconvenient. Many can be 

easily misunderstood as being direct or 

indirect (paraneoplastic) effects of the 

cancer itself. This problem has been 

solved with the aid of ADCs since its 

key point is to target the cancer cell 

only.  ADCs participated in decreasing 

the toxicity of chemotherapy and limit 

but not avoid it. Cytotoxic drugs can be 

delivered selectively to cancer cells, spa-

ring normal cells from harm using ADC 
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platform. Despite the fact that antibodies 

are used to target antigens that are highly 

expressed or ubiquitous in cancer cells, 

dose-limiting toxicities (DLTs) in norm-

al cells and tissues are frequently repo-

rted (i.e., target cells). Hematologic, 

hepatic, neurological, and ocular adverse 

effects are among the most common and 

dose-limiting of ADCs. These incidents 

most likely stem from the unintentional 

release of a previously released payl-

oad
.(16, 17) 

 

There is a wide range of target antigens 

that can be successfully combated by us-

ing cleavable linkers. Lysosomal deliv-

ery of the target antigen is not strictly 

necessary for ADC activity because 

payload secretion can be triggered early 

in the endocytic pathway for most 

cleavable linkers. This versatility allows 

for the use of a wider variety of target 

antigens, including some that may rea-

dily comprehend upon ligation but 

recycle back to the cell surface instead 

of progress to the lysosome. Additi-

onally, cleavable linkers allow employ-

ing payloads that are ineffective unless 

they are in their natural state, and thus 

cannot be modified. Cleavable linkers 

have the possibility for payload release 

during ADC circulating prior to targeted 

therapy. If the payload is released syst-

emically too soon, there may be off-tar-

get, daily dosage toxicities as well as a 

decline in the effectiveness of the resid-

ual circulating ADC.
(18 ,19) 

 

The concept of ADCs is simple, but 

developing an ADC that is effective and 

has a high therapeutic index has proven 

to be difficult. For this reason, a definite 

mAb, linker, and toxic payload must be 

carefully combined to create an ADC 
(40)

 

In spite of the fact that only few kinds of 

ADCs have been authorized for the 

management of solid and hematological 

malignancies, a significant number of 

ADCs are currently undergoing clinical 

testing at one of several different stages. 
(38,41)

―Relapsed Hodgkin lymphoma‖ and 

―systemic anaplastic large cell lymp-

homa‖ can be treated with brentuximab. 

One of the most powerful tubulin inhibi-

tors, ―monomethyl auristatin E (MMA-

E)‖ has been conjugated to an anti-CD30 

(mAb) via a cleavable linker 
(20)

  

By using a stable linker, the T-DM1 

drug for HER2-positive metastatic breast 

cancer combines (HER2) antibody trast-

uzumabwith the potent emtansine (DM1) 

tubulin inhibitor. Trastuzumab is also 

known as Herceptin® 
(21)  

The first ADC to be authorized by FDA 

for use as monotherapy for acute my-

eloid leukaemia (AML) patients in the 

year 2000 was gemtuzumab ozogamicin, 

marketed under the brand name Myl-

otarg® and manufactured by Wyeth, Pf-

izer’ subsidiary. The drug was event-

ually taken off the market in 2010 
(44, 46)

 

Generic gemtuzumab and inotuzumab 

ozogamicin (Besponsa® by Wyeth) have 

recently been authorized by FDA to be 

utilized in calicheamicin-based payloads 

for AML and Acute Lymphoblastic 

Leukemia (AML). More than 60 ADCs 

are currently being investigated in 

various clinical trials as a direct result of 

new drug development in ADCs since 

2013 
(22) 

 

Two of the most commonly used cytot-

oxic payloads for ADCs that are being 

tested in clinical trials
(48,49)

 are agents 

that damage DNA and proteins that 

inhibit tubulin. 
‎(23(  

Investigators are using either auristatins 

(e.g., the ―monomethyl auristatin F‖ 

[MMAF]) or maytansinoids as the 

cytotoxic payload in ADCs under deve-

lopment (including DM1 and ravtansine 

[DM4]). Microtubule assembly is inhi-

bited in both classes of cytotoxic paylo-



SOHAG MEDICAL JOURNAL                      Antibody-Drug conjugate, historical and future overview 

           Vol. 27 No.2May2023                                                                 Sahar NoorEldeen Hammam 
    

64 
 

ads, and these results in cell cycle arrests  
(24)

  

Consequently, numerous ADCs in deve-

lopment share a payload or linker-pa-

yload and only differ in the mAb portion 

designed to target a specific cellular 

receptor 
(25) 

 

Antigens and antigenic targets 

The monoclonal antibody (mAb) compo-

nent of an (ADC) is an essential compo-

nent in the process of developing ther-

apies for cancer. The treatment that is 

based on antibodies uses 328 different 

antigens as a target. 
(26) 

 

Before the antigen can be utilized, it 

must first fulfil a number of prerequisite 

conditions. To get things rolling, the 

target antigen ought to have high levels 

of expression in cancerous cells but not 

in healthy ones. 
(27) 

 

As an example, the ―HER2 receptor‖, th-

at is 100 times more abundant in tumour 

cells than in healthy ones, is highly 

expressed in tumors. Second, target 

antigen on the cancer cells’ surface must 

be introduced for (mAb) to be easily 

recognized.
 (28)  

In the end, for the cytotoxic agent to be 

more effective, the target antigen needs 

to be able to be internalized by the ADC. 

This is the final consideration. 
(29) 

 

Even though several studies have shown 

that "non-internalized ADC" products 

that target parts of the tumour microen-

vironment can release their drug into the 

extracellular space and have a strong 

therapeutic effect in some cases, and 

even though ADCs often have a strong 

"bystander effect," it is important to note 

that these results aren't the same. This 

happens because ADCs often have a 

strong "bystander effect." 
‎(30) 

 

Antigens that are specific to cancer and 

are present throughout the body hold the 

most promise for therapeutic interve-

ntion. The most promising targets for 

immunotherapy are cancer antigens that 

can be attacked either locally or systemi-

cally by the patient's own antibodies 
(31)

 

Using a wide variety of target iden-

tification methods, such as antigen 

identification by serological expression 

cloning (SEREX), researchers were able 

to discover a large number of antigens 

that are associated with tumors.
(32)

 
 

There are a few cancer antigens that 

have already been examined for their 

viability as targets, and these cancer 

antigens are now being investigated in 

clinical trials for immunotherapy of 

cancer 
(33) 

 

A screening method that is extremely 

efficient is called transgenic cDNA expr-

ession cloning (also known as SEREX). 

This method is used to identify serum 

antibody-type tumour indicators. 
(34) 

 

SEREX has the potential to be utilized 

for the immunological screening of 

cDNA libraries produced from tumour 

tissues with either autologous or allog-

eneic sera. In addition, sequencing the 

cDNA clones that were obtained made it 

easier to identify the antigens. Because 

of this, SEREX is suitable for cond-

ucting large-scale tumour antigen scre-

ening. Through the use of SEREX on a 

wide range of human tumour types, m-

ore than a thousand novel tumour anti-

gens, also known as SEREX antigens, 

have been discovered.
(35) 

 

In addition to this, it was discovered that 

the tumour suppressor p53 was present 

in 21 of the antigens, along with the onc-

oprotein ―phosphatidylinositol 3-kinase 

―and ―stathmin‖.
(36) 

 

The anti-p53 antibody marker was suc-

cessfully used in the diagnosis of both 

―gastric cancer‖ (GC) and ―colon canc-

er‖ (CC). It's possible that the amount of 

antibodies against SEREX antigens play 

a part in both GC and CC. Antibodies 

against ESCC As a direct consequence 
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of this, SEREX antigens were examined 

to determine their prevalence in cancers 

of digestive organs 
(37) 

 

New ADCs in the last 5 years  

The specific proteins that are typically 

overexpressed in cancer cells serve as 

receptors for the anticancer drugs that 

are currently available. In solid tumors, 

these proteins include EGFR HER2, 

nectin4, and trop2; in hematological ma-

lignancies, they include ―CD19‖, 

―CD22‖, ―CD33‖, ―CD30‖, ―BCMA‖, 

and ―CD79b‖ 
(38) 

Given the bright future of ADCs, it is 

worthwhile to do considerable research 

into the identification of a highly effe-

ctive ADC target with broad expression 

across all stages of cell development. 

What we have here is a target that is 

extremely selective, and it applies to 

every single type of cancer. One such 

target is CD19, which is abundantly 

expressed in B cells and nearly all cases 

of NHL and B-cell ―Acute Lymphoid 

Leukemia‖ (B-ALL). Several ADCs, su-

ch as ―SAR3419 SGN-CD19A‖, ―MDX-

1206‖, and ―ADCT-402‖, have CD19 as 

a target
.(39) 

 

Finding cytotoxic payloads that are 

powerful enough with restricted DAR 

(Up to 7 medicines per antibody) is ano-

ther major issue in ADC development. 

Among the many factors considered 

when selecting cytotoxic payloads are 

their aqueous solubility, lack of imm-

unogenicity, and stability during storage 

and circulation. The development of no-

vel approaches to modify ADCs' cytot-

oxic payloads with flexible functional 

groups (e.g., thiol, amine groups) simpli-

fies the conjugation process and is thus 

an intriguing topic in its own right. 

Another difficulty with ADCs is that it is 

difficult to uniformly connect an optimal 

number of payloads to the antibody in a 

specific place using linkage and conju-

gation chemistry. Successful site-speci-

fic conjugation and homogenous ADCs 

are expected to be achieved by interdis-

ciplinary and multidisciplinary efforts 

and associated studies, such as recomb-

inant DNA technology, bioconjugation, 

and chemistry.
(40)  

 

 

Table 1: Advantages and disadvantages of ADCs 
(40)

 

Advantages  Disadvantages  

ADCs are target specific  It could stimulate the body's immunological response 

productivity when AB is employed 

on its own 

The high cost of manufacturing.   

Decrease toxicity of the payload  There was no discernible progress shown in some of the 

clinical trials. 

 it is difficult to uniformly connect an optimal number of 

payloads to the antibody in a specific place using linkage 

and conjugation chemistry 
(40)

 
 

Drugs approved in 2017 

In the past five years, (FDA) approved a 

number of drugs that are based on AD-

Cs, and this pattern is anticipated to 

continue.  

In 2017, the FDA gave its reaffirmation 

of approval for the use of ―gemtuzu-

mabozogamicin” for managing acute 

myeloid leukaemia. The drug combina-

tion gemtuzumab ozogamicin has been 

granted accelerated approval for manag-

ement of CD33+ AML patients who are 
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older than 60 years and are unable to 

receive intensive chemotherapy (GO) 
(41) 

 

As part of the post-approval commit-ent 

made by the drug sponsor, the Southwest 

Oncology Group worked together with 

the drug sponsor to develop the study 

S0106
(42) 

 

The dose of daunorubicin in the GO arm 

was reduced from 60 mg/m2 to 45 

mg/m2 in order to better allocate toxic 

effects between the two arms of the 

research. ‎ kli‎  di‎ grqh‎ lq‎ rsghs‎ lr‎

dfklhah‎d‎prsh‎hahq‎glilsle llrq‎ri‎lrelf‎

hiihfli.‎  hfd ih‎ lkh‎ shi oli‎ ri‎ lkh‎ lsldo‎

ikr hg‎ qr‎ rahsdoo‎ ehqhill‎ lq‎ i salado‎

dqg‎lqfshdihg‎lshdlphql-shodlhg‎prsldolli‎

lq‎ lkh‎ heshslphqldo‎ dspe‎ir‎ di‎ ldnhq‎

rii‎ lkh‎ pdsnhl  for commercial sale in 

October of2010. This decision was ma-

de because of the findings of the trial. 

The most recent reapplication for the 

drug, as well as its approval by FDA in 

USA, is founded on a deeper compre-

hension of GO dosing, specific findings 

from the particular research.
(43) 

 

Meanwhile; Pfizer and UCB were dev-

eloping daunorubicinfor which is used 

for the treatment of haematological-

cancer using (ADC) Besponsa®. Inotuz-

umab ozogamicin is another name for 

this ADC. 
(44)

 

Inotuzumab ozogamicin consists of a 

cytotoxic ―N-acetyl—calicheamicin di-

methylhydrazide‖ (Calich-DMH) molec-

ule which is covalently attached to the 

antibody and a humanized ―IgG4 mAb‖ 

that recognizes CD22 of the human. 

These are the two constituents that make 

up the medication as a whole.
)45(

 

Inotuzumab ozogamicin (solution for 

infusion) can now be given to adults 

with CD22-positive B-cell precursor 

acute lymphoblastic leukaemia that has 

become worse or is resistant to treatm-

ent. ‎  khih‎sdllhqli‎kdah‎‎sshalr ioi‎ehhq‎

 qdeoh‎lr‎ receive this treatment.
(46) 

 

Before, this medicine could only be 

given to children. Use of inotuzumab 

ozogamicin is limited to adults with Ph-

iladelphia chromosome-positive (Ph-

positive), deteriorated CD22-positive B-

cell precursor ALL who have already 

tried and failed at least one tyrosine 

kinase inhibitor.
(45) 

 

This is because inotuzumab ozogamicin 

is only effective in treating patients who 

have already been treated with at least 

1tyrosine kina. Inotuzumab ozogamicin 

is the first ADC to be made obtainable 

for patients in the European Union who 

have this type of leukaemia.
(46) 

 

The European Medicines Agency (EM-

A) granted approval for the drug accor-

ding to phase III trial results known as 

INO-VATE ALL (NCT01564784) 
(47) 

 

Before beginning treatment with inotu-

zumab ozogamicin, it is important to 

have a baseline CD22 positive of greater 

than 0 percent using an assay that has 

been validated and demonstrated to be 

sensitive. It is suggested that ―inotuzum-

ab ozogamicin” be given in cycles that 

last for between three and four weeks 

each time 
(45) 

 

Drugs approved in   2018 

AstraZeneca, have developed ―Moxe-

tumomabpasudotox-tdfk”(LUMOXITI-

TM), a recombinant anti-CD22 immuno-

toxin, for management of ―hairy cell 

leukaemia‖. The immunotoxin CAT-

3888, now known as IT, has been enha-

nced. Moxetumomabpasudotox consists 

of the ―Fv‖ segment of an anti-CD22 

mAb attached to a PE38 fragment of 38 

kDa that is produced from ―Pseudom-

onas exotoxin A‖. The Fv component of 

―Moxetumomabpasudotox‖ gets attac-

hed to CD22, which is expressed on 

different types of cancer B-cells. This 

results in the direct delivery of the PE38 

portion of the toxin to the tumour cell 
(48) 
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To be eligible for chemotherapy with 

Moxetumomabpasudotox to treat recur-

ent or resistant HCL; patients must have 

had at least two previously systemic th-

erapies, one of which must have inclu-

ded management of the disease using 

purine nucleoside analogue. FDA just 

gave their blessing to this medication 
(49)  

Moxetumomab pasudotox was granted 

its 1
st
approval at the level of the globe 

on September 13, 2018, in the United 

States of America for the management of 

adult patients with recurrent or resistant 

HCL who had received at least previous 

two treatment modalities, including trea-

tment with a purine nucleoside analogue. 

The approval was given for the treatment 

of adults with relapsed or refractory 

HCL 
(48)

 

Drugs approved in 2019 

“Polatuzumabvedotin” is an ADC that 

consists of a mAb against ―CD79b‖. It is 

marketed under the brand name Polivy-

TM (a B-cell receptor component mode-

rately to strongly express in a majority 

of malignant lymphomas 
(49) 

 

After that, a cleavable linker is used to 

attach this antibody in a covalent fashion 

to the microtubule (MMAE). Following 

the internalization of polatuzumabvedo-

tin and the subsequent breaking of its 

linker, the MMAE that has been released 

is the factor that is responsible for sup-

ressing cell growth and inducing apop-

tosis. Genentech, which is a subsidiary 

of Roche, is now focusing on the deve-

lopment of polatuzumabvedotin as a po-

tential treatment for haematological-

tumours.
(50)

 

In the USA, polatuzumabvedotin was 

approved for the first time on June 10th, 

2019 for managing cases with recurrent 

and resistant DLBCL, after at least two 

previous bendamustine and rituximab 

treatments 
(51)

 

“Enfortumabvedotin” is used for man-

agement of cases with locally advanced 

mucin la/mUC who have earlier received 

―platinum-based chemotherapy‖ and a 

programmed death receptor-1 in addition 

to receiving treatment with programmed 

death-ligand 1 (PD-1/L1) inhibitor. It is 

also used to treat patients who are not 

eligible for cisplatin-based chemother-

apy who have received one or more 

treatment regimens previously. Only in 

the United States is this treatment 

offered. Enfortumabvedotin was studied 

in two global clinical trials in patients 

with la/mUC: EV-201 (NCT03219333), 

a phase II, single-arm trial in patients 

who had previously received a PD-1/L1 

inhibitor and platinum-based chemothe-

rapy (Cohort 1),13 and EV-301. Patients 

were involved in both of these studies
(52)

 

Enfortumabvedotinwasauthorized for 

the first time in 2019 
(52)

 

Daiichi Sankyo Company Ltd. and Astr-

aZeneca are working together to develop 

―Trastuzumabderuxtecan” 

(ENHERTU®), used for treatment of so-

lid tumors that express HER2, including 

breast cancer, stomach cancer, colorectal 

cancer, and non-small cell lung cancer, 

with a HER2-targeted antibody and 

DNA topoisomerase I inhibitor combina-

tion 
(53)

 

On December 20, 2019, the FDA appr-

oved ―fam-trastuzumabderuxtecan-nxki‖ 

(DS-8201a, T-DXd, ENHERTU®) for 

the treatment of adults with metastatic 

HER2-positive breast cancer who have 

received two or more anti-HER2-based 

regimens in the metastatic setting.
(54) 

 

One percent (4/640) of patients who 

were evaluated after receiving treatment 

with fam-trastuzumabderuxtecan-nxki 

developed anti-drug antibodies (ADA). 

Efficacy and safety cannot be inferred 

from the limited number of patients who 

tested positive for immunogenicity. The 
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ability of anti-T-DXd antibodies to neu-

tralize T-DXd has not been evaluated. 
(‎54‎)

 

Drugs approved in 2020 

Immunomedics developed the antibody–

drug conjugate Sacituzumabgovitecan 

(sacituzumabgovitecan-hziy; 

TrodelvyTM) for managing solid tumo-

rs,includes breastand urothelial maligna-

ncies, respectively. Irinotecan's active 

metabolite (SN-38), which is covalently 

linked to a humanized mAb(hRS7) agai-

nst tropoblastic―cell-surface antigen-2‖ 

(Trop-2), was synthesized using a site-

specific conjugation of SN-38 to hRS7 
(55)  

Rapid approval of intravenous ―sacituz-

umabgovitecan‖ for managing adult ca-

ses with ―metastatic triple-negative br-

east cancer‖ (mTNBC) received on 22 

April 2020 in the United States.
(56)

 

GlaxoSmithKline has developed the 

1
st
mAbcalled―Belantamabmafodotin” 

specifically for managing multiple myel-

oma. This ADC is known as belantama-

bmafodotin-blmf. An antibody that rec-

ognizes ―B-cell maturation antigen‖ 

(BCMA) is coupled to monomethyl auri-

statin F to form (MMAF) 
(57) 

 

Early August 2020 saw the approval of 

BelantamabMafodotin in USA based on 

preliminary findings from the multinati-

onal "DREAMM-2" study. The drug was 

authorized for the treatment of adult pat-

ients with recurrent and resistant mult-

iple myeloma; who have been treated 

with nearly 4 prior chemotherapies inc-

luded proteasome inhibitor, an anti-

CD38 mAb, and an immunomodulatory 

drug
(58)

 

Cetuximabsarotalocan was approved 

for the treatment of locally advanced or 

recurrent squamous cell carcinoma in 

head and neck. The drug was approved 

by the Japanese Pharmaceuticals and 

Medical Devices Agency (PMDA) in 

September 2019. Approval was granted 

after a phase 2a trial with an open label 

and multiple sites produced positive 

results 
(59) 

 

It is possible that the combination of 

CetuximabSarotalocan and cancer cells 

would result in their death due to the 

activation of the red laser emitted from 

the optical fiber. Additionally, laser-

activated biophysical mechanisms are 

utilized in order to act as an inducer for 

very accurate rapid death of cancer cells 

without causing any damage to the no-

rmal tissues that are located in the surr-

ounding area. This results in high tum-

our specificity 
(60)  

 

Drugs approved in 2021 

The most recently approved antibody 

drug conjugate (ADC) is called 

Tisotumabvedotin.Antiproliferative 

agent (MMAE) and an antiproliferative 

agent (mc-VC-PABC-PABC linker) are 

included in the average DAR of 4.
(61) 

 

The only tissue factor-directed ADC th-

erapy, Tivdak®, was authorize by the 

FDA in September 2021for management 

ofpatients with advanced cervical cancer 

who have had disease progression during 

or following chemotherapy treatment ‎irs‎

lkh‎ pdqdjhphql‎ ri‎ dg ol‎ sdllhqli‎  llk‎

shf sshql‎ rs‎ phldildllf‎ fhsalfdo‎ fdqfhs‎

 kr‎ kdg‎ glihase progression during or 

after chemotherapy treatment.
(39)

 

Humanized mAb CD19 (Loncastuxima-

btesirine, ADCT-402), which is also kn-

own as ADCT-402, is conjugated to 

PBD dimer via an enzyme-degradable 

(valine-alanine dipeptide) linker. After 2 

or more rounds of systemic therapy, the 

FDA granted Zynlonta® accelerated ap-

proval in April 2021 for managing adult 

cases with recurrent large B-cell lymph-

oma. There are three subtypes of diffuse 

large B-cell lymphoma (DLBCL): low-

grade lymphoma, diffuse large B-cell ly-
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mphoma arising from low-grade lymp-

homa, and high-grade lymphoma. For 

the managing recurrent and refractory 

DLBCL,  
 

Loncastuximabtesirine was the 1st and 

the only CD19 ADC that received appr-

oval as a single agent.
(62) 

On June 15, 

2021, the ―Chinese National Medical Pr-

oducts Administration‖ (NM-PA) appro-

ved the use of Disitamabvedotin cond-

itionally as ADC for patients with adv-

anced GI cancer, including adenocarc-

inoma of gastroeso-phageal junction. 

These patients must have previously be-

en treated with at least two different 

kinds of systemic chemotherapy. The 

first drug of its kind to be developed in 

China and given the green light for use 

in commercial sett-ings is an ADC drug. 

The approval was granted on the basis of 

the findings of the RC48-C008 study, 

which demons-trated that patients who 

were given RC-48 experienced a clini-

cally meaningful response as well as an 

improvement in their chances of sur-

vival.
(63)

 Figure 3 demonstrates the tim-

eline of ADC approval in the last 5 

years. Table (2) summarizes the appr-

oved ADCs. 

 

 

 

 
Figure 5: Timeline for the approved ADCs over the last 5 years 

(64) 
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Table 2: summarization of approved ADCs 

(65)
 

ADC Lead indication Target Payload Linker type 

Linker 

composition 

Drug to 

antibody 

ratio (DAR) 

Brentuximabve

dotin 

(Adcetris®) 

Hodgkin lymphoma, 

anaplastic large-cell 

lymphoma 

CD30 Auristatin Cleavable Valine–

citrulline 

4 

Trastuzumabe

mtansine 

(Kadcyla®) 

HER2-positive 

metastatic breast 

cancer 

HER2 DM1 Non-

cleavable 

Valine–

citrulline 

3.5 

Gemtuzumab 

ozogomicin 

(Mylotarg®) 

Relapsed or 

refractory B-cell 

precursor acute 

lymphoblastic 

leukaemia (ALL) 

CD33 Calicheamicin pH- and 

redox-

sensitive 

AcBut–

Disulphide 

2–3 

Inotuzumab 

ozogomicin 

(Besponsa®) 

Acute lymphoblastic 

leukaemia (ALL) 

CD22 Calicheamicin pH- and 

redox-

sensitive 

AcBut–

Disulphide 

4–7 

Moxetumomab 

pasudotox 

(Lumoxiti®) 

Hairy-cell 

leukaemia 

CD22 Pseudotox 

(Fragment of 

Pseudomonas 

exotoxin-A; 

PE38) 

Cleavable N/A N/A 

Tagraxofusp-

erzs 

(Elzonris®) 

Blasticplasmacytoid 

dendritic cell 

neoplasm (BPDCN) 

CD123 Diphtheria toxin Fusion N/A N/A 

 

Conclusion 
For decades, academics and pharmaceut-

ical companies have worked together to 

develop numerous ADC therapies that 

have helped thousands of cancer pati-

ents. Howe-ver, many studies have shed 

light on the primary factors that 

influence ADCs' final behavior, and 

these findings have been made public. It 

is imperative that the proper methods for 

evaluating each component of an ADC 

in vitro and in vivo are established as 

soon as possible. Finding new antigens, 

proving their efficacy against cancer 

cells and deve-loping new payloads with 

optimal toxi-city appear to be the most 

important ste-ps in the development of 

the next gen-eration of anti-drug 

conjugates. Given the ongoing efforts of 

researchers, it is easy to anticipate that 

ADCs are going to be the future therapy 

for cancer that ‎ loo‎ ghfshdih‎ lkh‎

heshflhg‎ ilgh‎ hiihfli‎ ri‎ fkhprlkhsdsi‎

and dfklhah‎d‎or hs‎prsldolli‎sdlh 
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